Serotonin drives the activation of pulmonary artery adventitial fibroblasts and TGF-β1/Smad3-mediated fibrotic responses through 5-HT(2A) receptors.
Pulmonary arterial remodeling is characterized by excessive proliferation, migration, and pro-differentiation and fibrotic activation of adventitial fibroblasts in pulmonary arterial hypertension (PAH) process. Several lines of evidence indicate that serotonin (5-HT) plays a central role in the pathogenesis of pulmonary arterial remodeling. In the present study, we investigated whether 5-HT is directly involved in the functional regulation of pulmonary artery adventitial fibroblasts (PAFs). Incubation of cultured rat PAFs with 5-HT caused a dose-dependent stimulation of cell proliferation, migration activity, and a time-dependent increase of α-SMA expression, a marker of fibroblast differentiation into myofibroblasts, and adventitia fibrosis, evaluating connective tissue growth factor (CTGF) and extracellular matrix (ECM) mRNAs and proteins. These effects were attenuated by the 5-HT2A receptor antagonist, ketanserin and mimicked by the 5-HT2A receptor agonist DOI. 5-HT-induced fibroblasts phenotypic alterations and ECM accumulation were dependent on stimulation of transforming growth factor (TGF)-β1 as demonstrated using a neutralizing antibody. 5-HT also caused Smad3 phosphorylation and ketanserin diminished 5-HT-induced Smad3 activation. These results demonstrated that 5-HT can directly activate PAFs through 5-HT2A receptor and promote fibroblasts phenotypic alterations and adventitia fibrosis depending on the signaling of the TGF-β1/Smad3 pathway.